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Abstract
The importance of sentence-aligned parallel corpora has been widely acknowledged. Reference corpora in which sub-sentential transla-
tional correspondences are indicated manually are more labour-intensive to create, and hence less wide-spread. Such manually created
reference alignments – also called Gold Standards – have been used in research projects to develop or test automatic word alignment sys-
tems. In most translations, translational correspondences are rather complex; for example word-by-word correspondences can be found
only for a limited number of words. A reference corpus in which those complex translational correspondences are aligned manually is
therefore also a useful resource for the development of translation tools and for translation studies. In this paper, we describe how we
created a Gold Standard for the Dutch-English language pair. We present the annotation scheme, annotation guidelines, annotation tool
and inter-annotator results. To cover a wide range of syntactic and stylistic phenomena that emerge from different writing and translation
styles, our Gold Standard data set contains texts from different text types. The Gold Standard will be publicly available as part of the
Dutch Parallel Corpus.
1. Introduction
Reference corpora in which sub-sentential translational cor-
respondences are indicated manually – also called Gold
Standards – have been used as an objective means for test-
ing word alignment systems (Melamed, 1998; Och and
Ney, 2003). In most translations, translational correspon-
dences are rather complex; for example word-by-word cor-
respondences can be found only for a limited number of
words. A reference corpus in which those complex trans-
lational correspondences are aligned manually is there-
fore also a useful resource for benchmarking sub-sentential
translation memory systems (Macken, 2009) and for study-
ing shifts of translation, the linguistic changes that occur in
the process of translating (Bakker et al., 2008).
In this paper, we describe how we created a Gold Standard
for the Dutch-English language pair. To cover a wide range
of syntactic and stylistic phenomena that emerge from dif-
ferent writing and translation styles, our Gold Standard data
set contains texts from different text types.
The Gold Standard will be publicly available as part of
the Dutch Parallel Corpus (Macken et al., 2007; De Clercq
and Montero Perez, 2010), which will be distributed by the
Dutch Agency for Human Language Technologies (TST-
centrale)1. In the Dutch Parallel Corpus project, a 10-
million-word, high-quality, sentence-aligned parallel cor-
pus for the language pairs Dutch-English and Dutch-French
has been compiled. The DPC covers a broad range of text
types and is balanced with respect to text type and transla-
tion direction.
2. Related annotation projects
Gold Standards of word alignments have been created for
various language pairs, mainly to provide an objective way
of evaluating word alignment systems (Melamed, 2001a;
Och and Ney, 2003). However, there is no generally ac-
cepted standard method for creating such reference align-
ments.
1http://www.tst.inl.nl
A first important distinction that should be made is between
sample word alignment and full text alignment. In the
first case (e.g. the Arcade project (Ve´ronis, 2000) and the
PLUG project (Ahrenberg et al., 2002)), test words were se-
lected on the basis of a number of criteria (e.g. frequency or
polysemy characteristics) and only for these words transla-
tional correspondences are manually provided. In the sec-
ond case, all words in the text are manually aligned.
It goes without saying that full text alignment is the more
difficult task. Translational correspondences are often dif-
ficult to determine at the word level as in a sentence pair
word-by-word correspondences can be found only for a
limited number of words. The rest of the sentence is trans-
lated on the level of combinations of words. Two different
approaches can be found in the literature to deal with those
complex translational divergences in the manual annotation
task.
In the first approach ambiguous alignments are explicitly
allowed in the annotation scheme. Och and Ney (2003) in-
troduced sure and possible links to create a reference set
for English-French. Sure links were used for unambigu-
ous alignments and possible links were used for ambigu-
ous alignments (i.e. idiomatic expressions, free translations
and missing function words). The approach was adopted
by Lambert et al. (2005) for the English-Spanish language
pair.
In the second approach, detailed annotation guidelines are
used to provide clarity on how to align translational diver-
gences. In the Blinker project, Melamed (2001a) created
an elaborate annotation style guide for the French-English
language pair. The reasonably high inter-annotator agree-
ment rates show that the alignment task is feasible. The ap-
proach was adopted by Mihalcea and Pedersen (2003) for
the Romanian-English test data of the HLT-NAACL 2003
workshop on building and using parallel texts.
Another respect in which annotation schemes differ is how
they deal with null-alignments, i.e. source words that were
not translated or target words that have been added during
translation. In some annotation projects (Melamed, 2001a;
Mihalcea and Pedersen, 2003), the annotators were asked
to explicitly mark those null-alignments, while in other
projects (Och and Ney, 2003) all unlinked words were con-
sidered to be null-alignments.
In order to create a Gold Standard for English-Dutch, we
opted for the second approach and defined detailed anno-
tation rules. However, we do make a distinction between
regular and divergent translations, which is reflected in the
multi-level annotation scheme that is presented below.
3. Annotation scheme
In order to create an a-priori reference alignment for a set of
English-Dutch parallel texts, translational correspondences
were indicated manually. To that end an annotation scheme
was created and detailed annotation guidelines were writ-
ten.
To account for all the phenomena described above, three
types of links were introduced: regular links are used to
connect straightforward correspondences; fuzzy links for
translation-specific shifts of various kinds (paraphrases and
divergent translations); and null links for source text units
that have not been translated or target text units that have
been added.
To make the manual annotations as useful as possible for
different types of projects, a multi-level annotation is pro-
posed in the case of divergent translations: fuzzy links are
used to connect paraphrased sections, regular links are used
to connect corresponding words within the paraphrased
sections.
The main characteristics of the annotation scheme can be
summarized as follows:
• All words are linked.
• Different units can be linked: words, word groups,
punctuation marks, paraphrased sections.
• Discontinuous expressions can be linked.
• Three types of links are used: regular, fuzzy and null
links.
• A multi-level annotation is used: regular links within
fuzzy links are indicated.
4. Annotation guidelines
To improve consistency, detailed annotation rules (Macken,
2010) were written2. The annotation guidelines are to a
large extent based on the annotation guidelines of other
word alignment projects (Melamed, 2001a; Ve´ronis, 1998;
Merkel, 1999).
As a starting point, the Blinker project (Melamed, 2001a)
was used, because of the identical nature of the annota-
tion task. The Blinker project aimed at aligning all words
between two parallel texts. As explained above, the Ar-
cade project (Ve´ronis, 1998) and the Plug project (Merkel,
1999) were restricted to translation spotting: only for some
given words the translational correspondence in the target
text was indicated. However, useful elements of the Arcade
2Available at http://veto.hogent.be/lt3/
and Plug guidelines were incorporated in our guidelines,
e.g. the distinction between regular and divergent transla-
tions, which is reflected in regular and fuzzy links.
As a general rule, the minimal language unit in the source
text that corresponds to an equivalent in the target text, and
vice versa had to be aligned. To determine this minimal
language unit, two major rules were taken from Ve´ronis
(1998) and Merkel (1999):
• Select as many words as necessary in the source and in
the target sentence to ensure a two-way equivalence.
• Select as few words as possible in the source and in
the target sentence, while preserving two-way equiva-
lence.
When comparing the three above-mentioned guidelines,
most disagreement was found in the rules covering func-
tion words (determiners, auxiliaries, prepositions and the
like). We have tried to come up with consistent rules to link
function words that have no direct counterpart in the other
language.
The guidelines have also been adapted for the Dutch-
English language pair, and contain some rules to describe
language pair-specific phenomena. The style guide con-
sists of two sections: general guidelines and detailed guide-
lines. The detailed section contains rules for the annotation
of noun phrases, verbal constructions, adverbials, referring
expressions, punctuation, and the like, and can be seen as
a language-specific implementation of the general guide-
lines.
Some example rules are given below:
• Determiners can be connected with a regular link, re-
gardless whether they are articles or possessive pro-
nouns. Extra determiners in source or target language
should be linked together with their noun to the noun’s
translation with a regular link.
• English pre-modifiers often correspond to Dutch post-
modifiers. Use a fuzzy link to connect the complete
pre-modifier with the post-modifier. Use regular links
to connect corresponding words within the modifiers.
• In the translation process, the translator may have
omitted or inserted some words. Words whose mean-
ing is not expressed in the other language (either
source or target language) should be indicated as null
link. Null links are visualized by an asterisk.
5. Annotation Tool
To facilitate the annotation process, a graphical annotation
tool, HandAlign3, was used. The HandAlign annotation
tool was originally developed for aligning articles and their
summaries, but the tool offers enough flexibility to use it
for other alignment purposes.
The annotator works in a graphical environment that con-
sists of three panels (see figure 1):
• The top text area contains the source text.
3Available at http://www.cs.utah.edu/∼hal/HandAlign/
Figure 1: Graphical Annotation Tool
• The bottom text area contains the target text.
• The alignment area (in the middle) is where the source
and target units can be selected and linked graphically.
In a preprocessing step, the input files were tokenized
(punctuation was stripped off), and split into sentences. The
HandAlign-tool offers the flexibility to define three types of
links (regular links and fuzzy links are represented by an-
other color; null links are represented by means of an aster-
isk) and to link multiword expressions and non-contiguous
expressions.
For further processing, the output of HandAlign was con-
verted into a table. In the table representation (see table 1),
the first column contains the source text segment, the sec-
ond column the target text segment, and the third column
the type of link (F = fuzzy link, R = regular link). This
table representation can be easily enriched with additional
linguistic information (e.g. lemma and part-of-speech).
Source text segment Target text segment Type of link
We we R
can kunnen R
call noemen R
the De R
second tweede R
explanation verklaring R
the de R
Totalitarianism van het totalitarisme F
Totalitarianism totalitarisme R
Thesis theorie R
. . R
Table 1: Table representation of the manual alignments
6. Inter-annotator reliability
In order to assess the feasibility of the alignment task given
the annotation guidelines, an inter-annotator experiment
was set up. In a preliminary experiment, three staff mem-
bers of the English department of the Faculty of Transla-
tion Studies of University College Ghent manually anno-
tated eight texts of the corpus of press releases, amounting
to a total of more than 10,000 words. The alignments of the
staff members were compared with the author’s alignments
for those eight texts.
In order to familiarize the annotators with the annotation
guidelines and the annotation tool, a training session with
three training texts was organized. The training samples
contained most of the examples of the annotation guide-
lines.
The annotators were asked to link all the words of the
source and the target text. Null links were to be used for
source text units that had not been translated or target text
units that had been added. If the annotator forgot to link
some words of source or target text, (s)he got a warning.
Translational equivalence is hard to establish for complex
or divergent translations. Especially for such complex and
divergent translations, comparing manual alignments is not
a trivial task, as these alignments cannot be simply classi-
fied as right or wrong. Two different metrics were used to
assess inter-annotator reliability: Kappa and Word Align-
ment Agreement.
6.1. Kappa
A widespread measure for evaluating inter-annotator agree-
ment for tagging tasks in the field of computational linguis-
tics is the Kappa statistic (Carletta, 1996; Di Eugenio and
Glass, 2004). The Cohen’s Kappa Statistic measures pair-
wise agreement among coders making category judgments.
For a similar task, Daume´ III and Marcu (2005) used
the Kappa statistic to compute inter-annotator agreement
for word-to-word and phrase-to-phrase alignments between
abstract-document pairs for automatic document summa-
rization. To satisfy the needs of the annotation scheme
presented above, the procedure of Daume´ III and Marcu
was slightly adapted. After the conversion of all phrase-to-
phrase alignments into word-to-word alignments by linking
each word of the source phrase to each word of the target
phrase (all-pairs heuristic), each possible word combination
of a given source and target sentence was placed into a spe-
cific category, depending on the type of connection between
the source and target word.
One-to-one alignments were categorized as direct links,
whereas words connected within phrase alignments were
categorized as indirect links. To account for null links, one
extra virtual null word was added in each source and tar-
get sentence, and null links were treated as one-to-null or
as null-to-one links. The distinction between regular links
and fuzzy links was retained, but regular links within fuzzy
links were ignored. This resulted in six different categories:
not linked, direct regular links, indirect regular links, direct
fuzzy link, indirect fuzzy links and null links.
Kappa was computed over all six categories and results be-
tween 0.7 and 0.9 were obtained. Detailed results are pre-
sented in table 2. According to Carletta (1996), a Kappa
score over 0.8 reflects good agreement, and Kappa val-
ues between 0.67 and 0.8 allow tentative conclusions to be
drawn. However, as Di Eugenio and Glass (2004) pointed
out, it is not easy to compare Kappa scores amongst dif-
ferent annotation tasks as the resulting data sets can ex-
hibit very different characterstics. We therefore do not only
rely on Kappa scores, but also calculated Word Alignment
Agreement, which has been used before to assess inter-
annotator agreement for word alignment.
6.2. Word Alignment Agreement
To be able to compare the obtained inter-annotator re-
sults with other alignment projects, the Word Alignment
Agreement score (Davis, 2002) was calculated. As for
Kappa, phrasal alignments were converted into word-to-
word alignments using the all-pairs heuristic.
Inter-annotator agreement was measured in terms of simi-
larity between sets of corresponding words. To normalize
the interlinked word-to-word links from the phrasal align-
ments, a weight was assigned to each word-to-word link.
The WAA-score is based on the principle that the number
of words of the source and target sentence defines the total
weight of the alignments of a sentence. For the WAA-score
every word contributes 0.5 to the total weight. The total
weight of an aligned source and target sentence is hence
equal to the number of source words plus the number of
target words divided by two.
The WAA score was computed according to the following
equation:
WAA =
WeightAgree
WeightTotal
(1)
The WAA-score is a symmetric measure and gives a num-
ber between zero and one, with zero being no agreement
and one being perfect agreement. In the inter-annotator
experiment WAA-scores between 0.84 and 0.94 were ob-
tained. These results are similar to the scores reported by
Melamed (2001b)4. Detailed results for all test files are pre-
sented in table 2.
AGREEMENT
Text Kappa WAA
T1 0.73 0.86
T2 0.80 0.86
T3 0.90 0.94
T4 0.71 0.86
T5 0.83 0.92
T6 0.79 0.89
T7 0.73 0.84
T8 0.73 0.94
Table 2: Overview of inter-annotator alignment scores:
Kappa score and WAA score.
6.3. Percentage of regular, fuzzy and null links
Apart from the Kappa score and WAA score, we also
present the percentage of regular, fuzzy and null links used
by each annotator. This overview gives an indication of
how free or literal the translation is, and hence gives an in-
dication of how difficult it was to annotate the text. If the
number of words connected by a regular link is very high,
4The WAA-score is a further refinement of the metrics used by
Melamed.
the translator stayed close to the source text. A high per-
centage of fuzzy and null links suggests that the translator
took more freedom in translating the text.
REGULAR FUZZY NULL
Text Ann1 Ann2 Ann1 Ann2 Ann1 Ann2
T1 88.4 87.2 6.9 7.6 4.8 5.2
T2 87.9 89.8 6.7 4.3 5.4 5.8
T3 93.1 90.8 3.2 4.8 3.7 4.5
T4 85.1 88.0 8.9 5.9 6.0 6.2
T5 94.7 93.2 2.3 2.7 3.0 4.1
T6 91.7 93.3 5.0 3.6 3.3 3.1
T7 90.6 89.2 7.5 6.8 1.9 4.1
T8 94.0 93.6 4.4 3.7 1.7 2.7
Table 3: Percentage of regular, fuzzy and null links used by
each annotator.
The inter-annotator agreement rates indicate that the anno-
tators linked the same units most of the time. As expected,
most disagreement was found on fuzzy links and null links.
Intuitively, paraphrases of complete sentences are the most
difficult sentences to align, and annotators often follow a
different strategy to link such sentences.
However, the inter-annotator scores seemed sufficiently
high to apply the annotation procedure with minor adap-
tations on the Gold Standard corpus.
7. Corpus
The Gold Standard data set contains texts from different
text types. The reference corpus consists of journalistic
texts, newsletters and medical European Public Assessment
Reports. We assume that for each of the three text types
another translation style was adopted, with the journalistic
texts being the most free translations and the medical texts
being the most literal translations. Table 4 summarizes the
formal characteristics of the corpus: total number of words,
average sentence length of source and target sentences and
the ratio of source-target sentences. In total, the Gold Stan-
dard contains more than 25,000 words.
Text type Total Sentence Sentence Ratio S/T
Words length length sentences
(source) (target)
Journalistic 7,706 22.0 20.0 0.88
Newsletters 10,480 15.0 15.4 0.99
EPARs 7,536 17.2 17.7 1.01
Table 4: Corpus characteristics of the Dutch-English Gold
Standard
7.1. Journalistic texts
The journalistic articles were originally published in The
Independent and translated into Dutch for De Morgen,
a Flemish quality newspaper. The Independent/De Mor-
gen section in the Dutch Parallel Corpus contains approx-
imately 300,000 words. From this subcorpus three arti-
cles were selected for manual annotation. The English
source sentences are relatively long, with an average sen-
tence length of 22 words. The ratio source/target sentences
is 0.88, which means that quite some source sentences are
translated by two or more target sentences. This is also re-
flected in the lower average sentence length of the Dutch
target texts (20 words vs. 22 words). The selected set of
news articles are characterized by a large percentage of sen-
tences in the source and target texts that do not correspond.
It is a local phenomenon that occurs at the beginning and
end section of each article.
7.2. Newsletters
The newsletters consist of a collection of newsletters from
ING, a Dutch financial institution with diverse international
activities. The newsletters bring financial news to private
investors. The texts were originally written in Dutch and
translated into English. The ING section in the Dutch Par-
allel Corpus contains more than 180,000 words. From this
subcorpus two articles were selected for manual annotation.
The average sentence length of the newsletters is relatively
short (15 words), but this is mainly due to the structure of
the texts: the newsletters consists of short paragraphs, each
preceded by a short header.
7.3. European Public Assessment Reports
The EPARs that are included in the Dutch Parallel Cor-
pus originate from one pharmaceutical company. The texts
are rather technical with a clear, repetitive structure. The
texts were translated from English into Dutch. The EPARs
section of the Dutch Parallel Corpus contains more than
600,000 words. From this subcorpus, four EPARs were se-
lected. The average sentence length of the EPARs is 17
words; the ratio source/target sentences is 1.01.
7.4. Overview of links
In table 5 an overview of the different links in the differ-
ent text types is given. As expected, a different degree of
freeness can be observed in the different text types, which
is reflected in the percentage of fuzzy and null links. The
journalistic texts contain the highest number of fuzzy links
(11%) and the highest number of null links (9%). The
EPARs contain the lowest percentage of fuzzy (6.5%) and
null links (3.9%). The newsletters are somewhere in be-
tween.
Text type Regular Fuzzy Null
Journalistic texts 79.6 11.1 9.3
Newsletters 88.6 6.9 4.5
EPARs 89.6 6.5 3.9
Table 5: Percentage of regular, fuzzy and null links in the
Gold Standard
8. Conclusion
In this paper, we described how we created a Gold Standard
for the Dutch-English language pair. In the manual refer-
ence corpus three different types of links were used: regular
links for straightforward correspondences, fuzzy links for
translation-specific shifts of various kinds, and null links
for words for which no correspondence could be indicated.
As a starting point, annotation guidelines from other word
alignment projects were used. To make the manual anno-
tations as useful as possible for different types of projects,
a multi-level annotation was introduced in the case of di-
vergent translations: fuzzy links are used to connect para-
phrased sections, regular links are used to connect corre-
sponding words within the paraphrased sections.
In order to cover a wide range of syntactic and stylistic phe-
nomena that emerge from different writing and translation
styles, the Gold Standard data set contains texts from differ-
ent text types. We demonstrated that the different writing
and translation style was reflected in the number of regular,
fuzzy and null links.
The Gold Standard will be publicly available as part of the
Dutch Parallel Corpus.
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